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REFLECTION PLATE OF REFLECTION TYPE LIQUID CRYSTAL DISPLAY 
DEVICE AND METHOD FOR MANUFACTURING THE REFLECTION PLATE 

ABSTRACT 

A reflection plate of a reflection type liquid crystal 
display device according to the present invention includes a 
substrate, an uneven portion formed on the substrate, a 
reflection electrode formed along an uneven surface of the 
uneven portion, and a transparent electrode formed on the 
reflection electrode. The transparent electrode has a flat 
surface. The reflection electrode reflects and diffuses 
light. The transparent electrode with the flat surface 
functions as a pixel electrode. The transparent electrode is 
formed by applying transparent conducting polymer through spin 
coating such that the surface becomes flat. Alternatively, 
the transparent electrode is formed by applying a transparent 
organic material through spin coating such that the surface 
becomes flat, and then applying ITO (Indium Tin Oxide). 
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S*'mo Wl8f "^ s ©^Ai9iw eisson eiast- aji statin »ts ema ;1IaY*x5i 

SS?* 1 ^'* 5 SSfaHOM ©a, 9HBfJSjo S TN(Twlsted Nematic)a. QHCGuest Host)S. ECB( Electrically Controlled Birefringence)© % O I 
Ce(Optically Compensated Birefringence)© i°£ LHs £13. lrS2| OlS^SOfl B«SfO|eg oiSSJte 2JSfiAli»2f 2l¥ ! 

21 ©as oisate e_wa ^shai^s! % ess sr» * aa. eaioiife a* aois (backlight)© a^°s Argsite jp^a aiasAi* r 

»D r BE1 OlgSH SISLf. OIBI& t»EK)|Eo, W §g eg § SA| ^21 i^S* ¥H|« a^AIti OHJ& ^HIS^OI feCffc SJUISS » 

s ie gansj sl>a^ ^shai^x^ Bi-Atse uE*y* £32^, ai^iao) jpioh 3boiss^(2). ^ioie aQ Q| (3) [' 

ti*£Sfl#<4). £a|eejM§{5), U ^/SBlie!S^(6,7)SS OI^OJQ 0*^X1 ^6K8)2h 2m34*X|S 015*012! MSS* 3 fi^(9)£* fi ij 

s^(9)9i<mi ^«Ei3 sbissodb sskm Haieis^(7m aAta5t(i2)j». etAta^02) 9is ai^i«(i) saion ssn s&s sin 

fcffl^BHl3)SS OI^OiQD. SeOllte SAjorXI Sf&XIEh 3I12I&0) 9I0JI >i)0|E«H^ Si C-NOiEJHH£0| iSSg S^SOi €*4*2| 5h£9S*0| f 

se 2te-tfB5ie! etAfS 24§HAi4rXfg uatH sehsai. h 1 ohais} «g ^S2i e>Ate(2o):ah *i27ieH2i):a*, ai2:>ier(2i) ^oa 

Elf©(22)jlh Jfl2^IQ(21) OfEBOfl g&9:n ITOS OI^OIS ^9S^(23KDK ^922^(23) OfEHdl U£S 73)2HH§^S|(24)^. *l27ie(21 )j* fci 
A r B{20) ArOIOfl g£S fil|§ ^(25)£S OI^OIQCK ££?m =?SSf &Attt eq^SAl^Xfe £r A*a^(12)0ll ei^i^S Gj|0|6id!SS^0« d}B^ 

9#(25)oii s^isoi ej^Eio2 30a co-y 95}ssx^2j n»^a» o^^ii aa. m&e(22)g «j»«c» ^§^f££ am ^ssx^si «h 

^^EHOil CUEF S^^l^OI bffl^fl an ttAJS^(12)0B 2I SR ^ e^©(22)0U ^HgJAFSCH. £2HSjSS a* S}4:0i|Af SiO» SlA^fe J^S 

CliOIEl^SOO 3901971 @C|. fig^(9)fe UMa^(12)O0 SJA^fe Oleics* BttMAM Al<»^»»2| ? 

cb s^sia, ^aa-^xis ssev ^ sHEiyso sjubisfoi s^&a. 

tf^ia ^3SS| &Af©(20)S fi^^?SOil £J6H £ 2011 UEfk« UF2t ttOI. QliSfiAI^^SI ^^(cell gap)OI 23 

St* Bt^l Ofl&OII SMEf^lbl (contrast retiop* X-iSfSIOl, 2HS@(25)01I Gl^Slfe S^IIrOl Sffl^SIJl. iSSQOil B»S ei6KH aiSIOlI S 
bH^Bj s^lOli &mew\ OIXIXI SSHH, HaiUS z«pretHt angle>8 S!8^ 2tSS 2&Bh9fl m .+ Slfe esj oiei s^ism z>mo. 

e tss ^pi© eaH^i^si mmmrn ac>8fc« oi^ois e ^eh°i £^ss§ &MVk3t ^01 

Pts oma^ f fieoi ^&moi a^s^i s^ot &m^e U1S e^Ai?m bh^^^s ^^ai?iw eHgson ei^afe spi^ I 
m s*z$A\am ate ^ai-q ^jssai^tjsi m n ^is^ee assf^ soick 

^1 S^O! ^©t} ^^^te fiie§ ^Ata^ ^ton ^SSaMEICH (transparent conducting polymer)© H^OI m f 



OlSf. HQ^ SrSSKfl ^ gr^Oil OJB eiAf^ fiSSHAI^XrSI ^AfS© ^rAilSI ^@Sra, 

£3Sg m&2\ 5911^A|0I!0II OJH ^Atesi e^S^rtS UEfta SEeS£/d r 3ie(31)3f t ^|»(31) ^rH Oil S^SIII 71101^3^(32), >«oia§el 
st(33). tt£Sfl£{34), 2^S^e^(35) p & (36.37) OI^OiQ «H*m?«X|^EU38)2K ^S^^XIS Ol^OiS SSQ* S i 

fiS¥(39)2r. fl^^(39) 91 Oil ^^921 S@iSS(41)g S6r0| HB«e!S^ (37)31 QSS eA r S^(42m. «fMS^(42) ««l HB0| 
^ SSgil. 01X1^01 10 7 £2cm0|6^2J ^SESSBim §S£ 01^015! ^SS^(43)SS Ol^OiSCl. ^9S^(43)e «ejo r Aij^ei?ii. ^ei ; 

AI9PI 9I6B ^SSQMEICH 91011 ITO^r 2iCf 4 ^82^(43) XV^0« UHBSIBPI ^A|^ ^ Xi^CW, § Cf Rr§@ BB^^ii 

91fiflA^fe ^9S^(43) 91 (Ml HB^StS ^^rS £EG3011fe HA16FX1 &aX|G>, W0\^.&^{32) U sSi^S ^(36)00 2192 7l©i 

31) SWI0B iS2£ ^^901 ^4»2) Sf^S^S UVte *^4»2| 7«0|e«h^ a QIOIQtiHdOl ga@CL BJArBS ^AVS^(42;; : 

si aseoii siai aoi ^92 *pss^(43) ssoi ^espi mieoii s^i^2i sh^oi sm, ai^sjit^ 71© s^ioa ^ssf^i di^idi. : 

01 eUSKH BSa^SUI^I- XlSf9XI ^22. ^A^S^(©^DI^)0| ffiSgOl ^QlteOil 21 tr «sf(hmock)0| SfXl9te §2| §§§ ^teP-. : 
£ 4te 3>te &AF&2I UEftU SEeolCf. 

axi. S 4a Oil UEHJSOI. ^IS(31 )2| 2|^(H1 71101^^^(32), 71101 llfiai (33), ^£»IS(34), S^SB|MS(35) SI ^^/Hdiei?: 

^(36.37)S£ ^8 ajom@!X|^eK3Bm S«»a. OIOB, £e0llfe U^UIXI S*5tfXieh 7«0|es=(32) ^ 4i^S^(36)01! SiSJfe : 
PflO|M«H^(D|£A|) SI Q10|QHR^{ai£AI)0| 7IEK31) S^«l S^901 2IB(31)B ^4-2J ^?«l»r01. 7«Oieg e = 

Bt(33)S 7|er(31) SXfl«| S^/d ««BQ, 

0I01AJ. £ 4bM UEILISOI. ^SHi §0il 21 CH fi^TJiS&i ^^^XIS £1312 »»«<»X|0|g D^3S ^e8rH XrSldM 5/ 

SrOj may © ^. mx^mo\ asQt a fi^^(39)2r. sejM@(4i)§ saach 
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OIOJA). £ 4c0i| UEIlflSOI. a^Dlfe(AI) §2S OI^OJS S^e«42a)3 rMHEIfil SSS Pl©(31) SfllOII ESSCf. 

Swi B «inwa«% ■aw-M. •amoral •« *. £ » a «M« ^uiisi £ 

0I0JA4, £ 4eO0 UEHHSOI. B^Bf(42a» TOEBBBI om(43a)S AtS*t2t«0| BAJB^(42)j» ^SS^(43)S ^AiOi! BBttB. 

ofjjQ^o Sr ^bebbbidisi en?£?t ^ iS o, mtr^a .ffAiates. *sa^(43)on sib hhbsibim bawpiu. ^sa^(43)oi b^s 

£ Sate S BB2I 3I2BAI0I0II CDS BAtB S|SHA|>b*2J BAfBS UEItil SBSSAI. HQOI BB8Ka ^SESflsl Ol^Oia *P9SI!^<45) 
01 BA>3^(44)2| »^¥P* «a g£3;3, ^gS§£(45) 91 Oil ITOdndlum tin oxlde)S OI^CHQ ^93^(46)01 m&SZO\ 

q^(44)sj ic^a easn. ^ss^(46) 9i s a PieoDon «^ bhb^oi ssaa. s ^Aioa/dsi baibs *iibaiouoii hish w 
»s«47) ai ^SMS€(45)m +7tm s&ofe ess »xib. *aa€*(46)a m& enaiom ^eoi rros BgBctte §s§ pfs 

Q. BPIB ^?S2| BAtBS B£«P| 9|6HAIfe *msBX|4:E|(38). £fiOf V a«¥(39)P* 719(31) 9I0II S^QIj* ^&£4>X| 9£| 

variant, itos xtsis sstt ^, Ata&matoi bafb^(44). *bbb«(45) ss *aa^(46)« aaao. om. jraa^'(4e)B 
^pi@© ^eiaiass sessio* BBttPi ohsou hsoi @&asi>. rroa s^e^s AfgstHsai aPissESP* ^<huh a^gusi 

4*301 Btttt SSS »te». SB. 59§ B^SF »P| 9ISH tftBrSBX|^El(38) S^dl B£S ^S^g!B(45m JilPIWaaiB. £ SbOfl U 

ews mm boi, ^sa^(46)3} ebus^(44)oi eesife hisib pibod axooa aeoi b&shes* ^sig§(45)g s^if 4- ais 

CH. OISS Cl§0fl £!AI0il0||A-|£ CttSP*X|0|CL 

£6S S ttBOD D&e *1!3&A10||© UQ-tS ^©eHS(45)0| BAJS^(44) IsPU S g 51 Cfr *fi 3 a (46)j& BAta^(44)@ Q 

B»Pl 9|B Sg@e*OI BMS^(44) 9I0H BBBO. S &A|0l|2| BAJBS H12*y AKWIOII B16H ^9§fi@(45)0l ^9ISCHs BSOl S1JJB. 
^9SB@(45)£l £@S.^§ MSB PIB2J a 9«0| BB»Pfi S^CIfe SSs PJBO. ^Pl€i e}AJBS »S«P| WCflAlfe 

*mmmn±am). aae» a a^^(39)pj ^^s pibod 9iog ^^ei^ ^s^pis^ xfsiis sse ^ ^s^piss Ata^^moi 2s 

S2?§ ^SeSS(46)§ ^SBCf. OIOS, » aja* ± W (sputtering) m ^31921 SSSCf. OlDIAi. PI 

B(31) ^OU ITOM r^IHEI^^o^ ES€ | ^ s^s|3f ITOM A^S^^Ot ^A^^(44) % ^SS^(46)g SaBCf. 

&@0fl 0}^ 73l4^A|01im U9tS SSSSAi, ^93^(46)01 «f etS@!X|>rEI(38) 9^01|AI eiAf£i^(44)S| ©¥©31 ^381^. £Q 
Oflfe HAjS^XI B2KXIB, 0|0|Eiafl^0|U 31101 SUHtiS^Oi|A|£ ^SS^jU BAIS^OI ^Bi^SS 4» XiQ. tfPIB BAtBS 

^ISSfPI ^SHAIfe MfiBf-B fiS^(39)P} S^S Pl&(31) 9IOn S^STS ^S^PIS^ »BI|S-EaB ^ ^S^^ISM AIS^I^«0I 

ass^i ^9§a^(45)m b^bq. oi cm, e«a?e* si ^9^pi«s ^mei^a si ^eis©a°^ ssscf. oioiaj. itob ^ci 
ei^sss £sb ^ s^B^nf rro^ a^s^^skm bafs^(44) §4 J¥sa^(46)^ a«&ct. 

£8§£ B-SOfl rjjg «!5«Al0tim UE^yi EaSSAi. ^AfS^(44)S| B^MS(41) S^0| ¥SS^(46)0| &e*eg( 41 )^ ^8J01 

H2iieia^(37):a* saaoi Heneja^(37j2j ¥sa^(46msi spisse^oi ^siew. §§§ b^s^ sjpi ^ea ^sgs^(45)ai- wm 
a^(44)s saioii DBEiyaa. 

S ©SOa BAJB SISHAIrfcWSI BAfBS BAhS^SI fiSSOil 2|8H «0l ^B BAfSul* BAIB^ 9!0il HE0| ^B6f£^ ^9 
S^OI Sr^Q^ »P| ClHSOn ^EHSJ e^A^©3^ ^01 *4»B BBttAHMS PHI ffi OFUB^, SPISSI fiH^Ol Bi 

a^PJ P|© 253ICSI egl^rPII DIXIDI, 2«9HAl^Xf2| ^12101 S^^PB £12. S^^SblPF X-|SJ3X| ^fe mS{ 9§§ 

(57) B?2i mm 

^4*21 5>fe pi em. 

#pi »s4sB^oii s^a a^^s*. 

#pi fis^si 2s@§ caei s^s BAta^a, 

^Pl BArB^flOU S&8fPll ¥SS^HS Ol^Oia BAI-B e»|SHAI4:^2| BArB. 

^IlBOy SiOlAI, 4fP| ^SS^ 9100 HHB^OI ^PJS 3!^ fS2S 6te BMB SSJSHAIdbXfSI BAIB. 

xbibob saoi/d, ^pi ^aa^oi ^asaBEir^s oi^oia 3!i ^s°s sft baib ^ssai^tjsi bajb. 

B^B 4. 

SttOi/d. 6TPI ^Sa^Ol ^9£aS240l2h. ITOdndlum Tin Oxlde)S 0|^(Ha &m ^S£S Crfe BAFB «!9fiAI^S| BAfB. 

5. 

»1BQH 55AOIA1. ipSa^OI ^QSgOfl 2|€H B«€! 31© ^S££ SJfe BAfB S!jSfiAI^Xf21 BAJB. 



B^B 6. 

jQUBou aioiAi, ^pi ^aa^oi bhbqt ms= urn ^S£s ste eiAfs aiBHAi^wfii bmb. 
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9^7. % 

Shfc^eiOtt &&J?2t. 

H1O»0l| ££0|AJ, ^Sggeot 3ie SfllOll S£JS 32© ^92S mfe ^SHAIrhXVSJ e*A*». 

13. 

M12»(MI saoi/d. ^g^ieoi £jS£4ociei ztm ^gss s>te ^Af« s^hai^jfsi e*ah». 

14. 

»I10»(HI SlOiAl, #2! ^92^01 ITOOndium Tin Oxlde)&i 3*m Stte S*At« sijSHAIAXlsl »A*». 

®^»15. 

*iioin>ii 9io\k\. mm §s°s w&mo\ ?mm ^21 ^asi£g u^fe ^^21 choieihh^! 84 ^ioiehh^jii., 

mm m&siji neiiejs^ mm e^Mse ate smqiss oi^oisi emu ssshai^si &mw. 

S^»16. 
3^S17. 

#31 »^s^on ss^s s^sfte e^ast, 

&0\ fiS^ 91011 ^MS^i S^Shte B3U2K 

S^»18. 
19. 

S^QIs «^8hte B»» r 

^1 e^s^ oil ^asssaicHM ^aansK^ sat ses^ £ssh= b^i^. 
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S^B* SI &?\ ^9£S«E|0i© BBfl AfQ^2|5fe EKHIS OI^DiS 3iS «!92£ 8>fe BAF@ 2«SSA|^XfP] BA*B HIS^S. 
£l^»20. 

B *1I3E&!2. 
S?»21. 

»n r».oii sacHAi. ^gs^oii MBx-iaisfe saw sssife 3# ^S2g ba>« aissAi^si ^b ^s^a. 

STO 23. 
3=?® 24. 

W28»«| 9JLO\M, ¥SeS#0) *S$??ISB ^5!3ia££ SfiofOl OWOIB Z*m igog 8>fe BAtS 2HSHA[^^SJ BAtB 
25. 

*I23Boii sjow. &d\ ^ss^oi rroei 32© ^gns ©fe s«^ha!^x^si BAtB xhsbb. 

r^!23B0U %LO\M. &?\ BA*B^. ¥3i€§ SI ¥3S^§ U&6>te BPO^ 
#21 fli¥ *IQII ^Bt§ ^B|6Ffe B^flSfr. 
*PI 3^B* ^0D *9*?IM £S6ffe BMS». 

«p|-94Bt, ¥B^IB » ITOB AtS4|2t8}te B3IS OI^CHQ 3!S ^S£§ «U= BAt«' s*!SKAI4l»S| BAi-B SS»tt. 
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